A case of penetrating neck injury with retained foreign body in the cervical vertebral body and vertebral artery dissection TMC Tong, OF Wong, GWM Kwan, KKC Chan Vertebral artery injury is an uncommon but life-threatening condition. We report a young lady with penetrating neck injury, after stabbed by her husband with a ceramic knife, resulting in right C5 nerve root injury and vertebral artery dissection. The tip of the knife was retained in the cervical vertebral body. Embolisation of the proximal vertebral artery was performed before the removal of the retained knife tip. The nerve root injury was successfully repaired and the patient had only minimal proximal weakness after the operation. The management of penetrating neck trauma with vertebral artery injury is discussed. (Hong Kong j.emerg.med. 2017;24:148-153) 
Introduction
Penetrating neck trauma (PNT) with vertebral artery (VA) injury is an uncommon condition and carries a high mortality rate. Based on the past literature reviewed conducted, the estimated mortality rate is 5-10%. 1, 2 The management is very challenging. We report a patient with PNT resulting in VA dissection, brachial plexus injury and retained foreign body in the vertebral body. To prevent massive bleeding during the operation, embolisation of the injured VA was performed before surgical removal of the retained foreign body. The patient did not have complication from the VA embolisation and recovered well after the surgical repair of the injured nerve root.
Case report
A 40-year-old lady was assaulted by her husband with by a fork and a knife and sustained multiple stab wounds to her right side neck in November 2014. On arrival to the emergency department (ED), she had a Glasgow Coma scale 15/15. The blood pressure was 103/79 mmHg, pulse rate 157 per minute, SpO 2 100% on 6L O 2 via nasal cannula. Physical examination revealed multiple superficial stab wound over her anterior and right side neck, a metallic fork impaled at her right posterior neck, and a 3 cm long deep stab wound at the right posterior triangle of her neck with active oozing. She did not have signs of upper airway compromise but developed haemorrhagic shock in the ED. Apart from the PNT, there was no other external injury or bleeding source. Bleeding was controlled by manual external compression. She was intubated prophylactically for airway protection and responded to intravenous fluid resuscitation. Blood pressure was 124/68, pulse rate 110/min after initial resuscitation. X-ray of cervical spine showed a metallic fork penetrating into her right neck as well as a wedge shaped foreign body impaled at the C5 vertebral body. There was no cervical spine fracture or malalignment ( Figure 1 ). There was no other hard sign of major vessels injury (including expanding neck haematoma or persistent shock), computed tomography (CT) of neck with contrast was arranged to plan for the subsequent surgical interventions. CT showed a metallic fork penetrating into the subcutaneous and paraspinal muscle of her right posterior neck and a wedge-shaped foreign body impaled into the C5 vertebral body. No active contrast extravasation was detected in the CT images but the major vessels in the neck were partially obscured by the metallic artifact ( Figure 2 ). Emergency operation was performed to explore the stab wound. Intraoperatively, a ceramic knife tip was found to be tightly jammed into the vertebral body and attempts to remove the tip failed. There was mild oozing from the muscle and raw area of the vertebra. The right jugular veins and carotid artery were intact. The metallic fork was found to be stabbed to the muscle layer only and was removed. Because of the close proximity of the knife to the oesophagus, and there was concern that metallic artifact will obscure a perforated oesophagus, Oesophagogastroduodenoscopy was also performed during the operation and showed no oesophageal injury. She was transferred to the intensive care unit (ICU) for further management after the operation. She was successfully extubated in the ICU and was found to have weakness upon abduction of her right shoulder. Brachial plexus injury was suspected. In view of the close proximity of the foreign body to the VA and the major vascular structures in the neck were not clearly demonstrated in the CT images due to the artifact by the metallic fork, CT angiogram (CTA) of neck was arranged. CTA revealed dissection of the right vertebral artery at C6/7 level and thrombosis of the right vertebral artery from C5 level up to C1 level. No active contrast extravasation or pseudoaneurysm was identified ( Figures 3 and 4) . Contralateral circulation was patent. Reattempt to extract the impacted ceramic knife tip and repair of brachial plexus were decided. Embolisation of the right proximal VA was performed preoperatively to minimise risk of bleeding from the VA during the removal of the ceramic knife tip. She did not have neurological complication from the right VA embolisation. During the second operation, most of the ceramic knife tip was removed but a small fragment of the knife tip was found to be deeply embedded into the C5 vertebral body which was not retrievable. The C5 nerve root was found to be 80% transected and was repaired. Blood loss was 100 ml during the operation. She stayed in ICU for 4 days and was eventually discharged after 11 days of hospital stay. She was followed up by the medical social worker for the domestic violent event. Reassessment at 2-week follow-up revealed residual weakness of her right deltoid and biceps muscle with muscle power of 5 minus over 5.
Discussion
PNT is associated with significant morbidity and mortality. Mortality rate was quoted as 5-10%. The incidence of PNT presenting to the local ED has not been reported. In the United State, PNT accounted for 1% if all the trauma patients. Most mortalities resulted from direct injury to the major vessels in the neck. 3 Other causes of death included airway obstruction, sepsis from esophageal injuries and cerebral ischaemia. 4 PNT is defined as neck wound breaching the platysma muscle. The anatomical classification designed by Roon and Christiansen has been widely accepted to guide the management of patient with penetrating neck injury. The neck is divided into three zones, which has implication for the management and prognosis. Zone I, which involves the inferior aspect of cricoid cartilage to the thoracic outlet, contains trachea, lung apex, carotid, vertebral vessels, thoracic duct, esophagus and the spine and spinal cord. Zone 2, which is between the angles of mandible to the cricoid cartilage, contains the larynx, carotid artery, jugular veins, vertebral vessels, esophagus, spine and spinal cord. Zone 2 is mostly involved in PNT and is relatively accessible surgically. While, zone 3 involves the area above the angle of mandible and contains the pharynx, jugular veins, vertebral and carotid arteries. 5 The management of penetrating neck trauma should follow the advanced trauma life support guideline established by the American College of Surgeons, in which the airway, breathing and circulation should be firstly addressed. 6 During the primary survey, patients with PNT should be searched for any "hard signs" suggestive of major vascular or aerodigestive tract injuries, including airway compromise, massive subcutaneous emphysema or air bubbling through the neck wound, expanding haematoma, active bleeding, neurological deficit and haematemesis. Patients with "hard signs" of major vascular or aerodigestive tract injuries or haemodynamic instability require immediate emergency surgical intervention for wound exploration and haemostasis after securing unstable airway and attempting manual compression to control active bleeding, without further imaging. 7 However, the management of stable patient with PNT varies in different trauma centers, depending on the availability of facilities and expertise. 3 Back in the days, zone 1 and zone 3 require mandatory endoscopy and angiography, while zone 2 require mandatory neck exploration. However, this has been criticised because the size and orientation of the wound cannot accurately predict the extent of injury inside. With the advances of imaging techniques, wide availability of CT and CTA, and high accuracy of diagnosing both vascular and aerodigestive tract injury, a no zone approach that have incorporated CT and CTA into the management for stable patient with PNT. 7 With such non invasive evaluation of the trajectory and extent of the injury, mandatory surgical exploration have fallen out of favor.
VA lies deeply in the neck and is well protected. Thus, VA injury due to PNT is uncommon. The reported incidences of the VA injury in PNT varies from 1% for gunshot wounds to 7.4% for stab wounds. 1 Most of the reported cases of VA injury were associated with blunted neck trauma. 8 Whereas, VA dissection could be resulted from trivial neck injury. 9 VA injury is associated with high mortality. It could lead to severe bleeding, arteriovenous fistula, pseudoaneurysm or even dissection leading to posterior circulation infarction. The mortality rate has been reported to be up to 6%. 2 The VA originates from the subclavian artery, and is divided into four parts (V1, V2, V3 and V4) anatomically. V1 is the original of the VA till it enters the C6 transverse process. V2 is the segment between C6 and C2. V3 is the extracranial segment from C2 to the foramen magnum. V4 is the segment terminating to the basilar artery. Half of the incidence of VA injury was reported to be located in the V1 region. V2 and V3 were involved for the other half. Since V2 and V3 are located inside the transverse process, they are, in contrary to V1, extremely difficult to be exposed surgically. 10 VA bleeding is notoriously difficult to be diagnosed because of the deep location of the vessels. High index of suspicion is required. Patients may present with expanding cervical haematoma or signs of posterior circulation infarction. Diagnosis is mainly based on angiogram, either CTA or conventional angiography. VA injury can be managed surgically or by radiological intervention. Decision is based on the availability of local expertise, the haemodynamic instability of the patient, the complexity and location of the injury. In the past, exploratory neck dissection and surgical l i g a t i o n i s t h e p r i n c i p a l t r e a t m e n t f o r haemodynamically unstable patients with penetrating injuries of VA. Injuries that cannot be managed by surgery will be sent for endovascular treatment. However, owing to the increasing availability and advance in the techniques of interventional radiology, such patients has been reported to be managed successfully by emergency embolisation. 11 For stable patient, patient are sent for endovascular treatment. Unstable patient during angiography, those required evacuation of massive haematoma, and those with anticipated difficulty are sent to be treated surgically. Therapeutic embolisation of unilateral VA has seldomly reported to cause neurological deficit in patients with normal contralateral VA and a preserved posterior inferior cerebellar artery blood supply. 10 It is recommended that retained sharp fragments in s p i n a l c o rd s h o u l d b e re m ov e d t o p re v e n t complications. 12 Although the retained knife tip in our patient was not located in the spinal canal, surgical removal was attempted to prevent infective complications. However, the knife tip could not been completed removed due to the deep embedment in the vertebral body. The embedded fragment was finally decided left inside the vertebral body with the consideration of the potential damage to vertebral body during the surgical exploration. Preoperative embolisation of the injured VA was performed in order to prevent the massive bleeding during the removal of the knife tip. Xia et al has also reported a similar case with successful outcome managed by preoperative embolisation of the injured VA followed by surgical removal of foreign body in a patient with lodged knife tip in the spinal cord and VA injury due to stab injury. 13 Our patients did not have signs of neurological deficits from the right VA occlusion after the injury suggesting the presence of a normal contralateral VA with a preserved posterior inferior cerebellar artery blood supply and assuring the safety for the therapeutic embolisation of the injured VA before the operation.
Conclusion
The advanced technique of interventional radiology has significantly improved the outcome of patients with VA injury. Our patient demonstrates a successful outcome of therapeutic embolisation of the injured VA before the surgical removal of the retained foreign body in the vertebral body and the bleeding risk during the removal of the retained foreign body in the vertebral body has been largely minimised. Embolisation of unilateral VA can be safe in patients with normal contralateral VA and a preserved posterior inferior cerebellar artery blood supply.
